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PROBLEM TO BE SOLVED: To provide a layout structure of a 
semiconductor storage device whose element area is reduced, by 
using a trench element separation technique and such a newest 
process technique as stacked via structure, to obtain a metal wiring 
layer structure of three layers or more. 



SOLUTION: In a P-well region and an N-well region in which an 
inverter, constituting a SRAM cell (static random access memory), 
is formed, the P-well region is divided into two sections and they 
are placed on both sides of the N~well region, and boundary lines 
BL1 and BL2 are so formed as to run in parallel with bit lines 
BL./BL By employing such a layout as above, diffusion layers ND1 
and ND2 in the P-well region are provided with a simple form with 
no bent part, and a cell area is reduced. 
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(57) [^ffi] 
o Ac 

ricSftfc P *x;u«*g&tf N^x;p®«tcB8L, p^x 

tl, HffiBLl, BL2^h'7hiBL. /BLC? 

tt5uttP«)x;H«rtott;i[iNDr. ND 2^ 




( 

1 

1 co P^t^i^MOS h7>vX^ <h Sr^ttfg 1 CO 
^J^MOSh7>yX^<i:^^^, iitfSBSf! 1 co^f >/\* 

itr is ^ 1 <zm >/\*-*coffl7^^K v-xa*&*££n, 

tuHB^ 2 co-r >/\*-^codi77^^tcy-x^^^^n, 
^2©t*7 hit^i/^>/)^^$n, tufa y- nunc 
y- h^i$nfci4(DNff^^Mos h^>y 

X^ t SIA, 

^>>?X^<fcguI2!fS 1 SM2(OP?t^JHMOS h 

7>yx^(D^n^nov-x • k u-r >cogBe?jfa 
s h^^yx^^j^fiJc^nfcp^x^^^tsijga^ 1 r 

t^c: ££^m£T£¥^#:fBtI^Mo 
[m&m2] »iap^x;HB«H, SB 1 * 8S2co^xji, 

^ >v?x^^fiES$nfeN^x;u®«o^fiiJtc, - co IS 

1, ig 2 p *y3L)imm&&m£*ix& 0 . 

fMOSh7>yX^^n, BtlBm2 (OP ^7X;b 
m^tCfftaBIg 2 . !4CDN^t^WMOSh7>yX 

^#fl£f&£nT^£ c ^^^mt-r^it^^ 1 fBlcCO^ 

^ coy— Ktcffiiiena^ico^^^->uz]>@B^^ 

if2^1©N?t^^f mos h7>yx^©y- 
h ^huIB^ l^P^t^^fMOS >>>X^coy- 

dSB^fU 

mi 13^4 ^Nf t^J^MO s h ^ >^Xr? coy- M: 
m^p>ti2>m3<D£>feik~> i )3>mmm£. it*fBfis2co 

Nft^Mf^MOS h^>vX^coy— h<hiirJaaSf§2CO 

p^v^^iMos h yvT, *? coy — h t. \zm ^ 6tx 

§^4 co^^ B B a ~> U a >ffi»g£a*¥fT KIBES ft. 
mfaBSS 1 co^^ B e a ^U 3>IB^^<hmifB^3 co**jS&~> 
U 3 >BE*§lJS<fcte#raLT^rit£ft, HfisB 1 ?- b*l$£*8 
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MMOS h >z?X? <hmIfB^ 1 Rtf SIS 2 co P ^ * * 

ji/f mos h ^ > >?x * co -eft-^ft CO V — X • > 
cogBMytfft*^ atrfatf y h&K¥fTKft*<fc5lClS:5£<* 

nrt^: <t ^^^^-r^iw^^ 1 3 ©^fn^c 

3 (D&M&zs U =i >S^® chtefuJfB?- Flk^AKieo 
BufBSH 1 to&m&zsO ^ >SB^MchmlfB^4 co 5£ H ~> 

KSEesnTtr** c t *&mt-?z>m &m 3ia 

ifcco^*lte!Bi£ge§o 

[t3#>16] itufBSg 1 ©Nft^J^MO S h ^ >^X 
^ izHufB^ 3CON^-V^;U^MOS h ^ >^X* <hfct. 

irjiam i co p ^xn^i§£ftcoi6i — co&miifc^f&sft* 

mifBfjl 2©Nft^JHMOS h ^ >^X* <hiitffaf&4 
(DN^t^Jl'f MOS h7>yX^<hli, itfifBfg2coP 

mt-t&m&m snm 5 <D^-rtifriznzm<D*m&&& 

20 

[IS*317] 1 , i3©Nft^^iMOSh7 

> vX^Rt/MIBSg 1 OPff^JUMO S h^>S?X 
mifB^2, !4(DN5 1 t^il/iMOSh7>yX 
^RtXmifB^ 1 coP^r *)lMMO S h^>> ? X^t 
^^'J ±:)\,<D*>b\zttLTj&ttfo<Dmmizte2><ko 

cEt^nri^ c: ^4#^ <t-r sis i 7!;^ 6 mm 

^20P?t^MMOS h 7>>?7^oy- x*c^^ 
30 $nfc^i^^<t 2 ^^miB^^T'^^^n, 

HufBy- H^iimifB^ 1 , ^20Nft^^iMOSh 

7 IB^cO^^^IBIt^g. 

im^m9] mftam 3 con^^^;uj^mo s h ^ > vx 
^ coy- Mcfflt^nsfgi co^^a% v u n >ga^^ 

BiIfB^ 1 ©N^t^jl/^MO S h ^ >i^X^COy — 
h tmifB^ IcoP^-r^UJ^MOS >i^X^ coy — 

40 JCgB^^n, 

HUfB^4 (ONft^^fMO S h ^ >^X^COy- MC 

ffiti t>n^>m 3 co^-j^^v u =i >ia^^ mjfam2co 

N^t^Jl'iMOS h ^>S/X^COy— h<hmifB^2co 

pf-t^^f mos h ^ > >?x 37 coy — k t \zm 

HiilBy- 1 . ^2 co^MgB^^iC^^iLT^^ 
HufBfB 1 co^^^bv- U 3 >^Um tHuBB^ 3 <D^HSS"> 
50 d:a>5'/7h^^lT, HiJaBm l . >?5 2 co^ J^gB^^ (c 



( 3 ) 
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im&m i o i witzm i , m2 v>Mv vmz.\t^n^n 

tii©p?t^;n^Mos h^>^x^<t £ -a frig i 
co-r >a— ^ t, 

^MMOSh7>y*X^t^t», BtffB^S 1 tfW >/\* 

itulBSf! i <£>-r >y\*-^(7)tH^^^{c h*i/^ >t^&^£ 20 

^<h, ■ 
m 2 oh: y b&izv-xtfmtfizti. v-vmizf 

1 20Nft^it,fMOS h ^ >->*A ^ £ 

BuaBig 1 . ^2, ^3R^l40Pft^^fMOSh 

^ >^A^cD^n^*icoy-x • Hi/^f>a)Ei^fS]^ 30 
^^$n^c p o^frm&tmtzw, i . s?§2, ^3R^ 

c t £ ft®, t T £ ¥31 &aBti ^ ^ o 

[^(Dg^frl^] 

[ 0 0 0 1 3 

L , ilCCMOSi^WSRAM (static random acce 
ss memory ) ir )V<D U -f 7 h (3 £ & <D Z> 0 40 
[ 0 0 0 2 ] 

[ft3fc<D£ffi] CMOSMCSRAMIJ, lUCC 

1 6 iCTK^nfc: 1 h U ir;U (SRAMt 

[ 0 0 0 3 ] Pf t^f^^MOS h7>yX^Pl&c; 

1 7 lC*5tt£-f >/\'-^ I N 2 ^m^c^n, 
t^iH^MOS h7/y7^P 2&r>'N^t^Jl'0MO 5 0 
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S h7>yX^N2T-f>A-^ I Nl ftT^ 
C CD.t O Id. -f Wt— * INlS^IN2lt A£ii 

1 N 1 ©ttiJjaS^Rtf < >/t— * I N 2 CDAl&SS^fc*. 

BLKftttS*!. <>/t-^IN10AASf&^> 
I N 2 OtB^S^tt. N7>X77y-hh7> 

$^:h7>yx^N3^r;N4 coy— m*?- H^W 

[ 0 0 0 4 ] C^cte>^6 Ky>yX^^ ; EUt;Ml, 

ft^teia i os^ii lfc^^nfccfc^^i/^fT^hT 
iEi^nttifc. o i o t;£gM^tg±ic^j&£ 

n^c i nao&JusBUJi 1 s^tfTassi, inu 

2 , 3 5:ttf±i^^btt^. Ml 0 &Ztm 1 1 Xffl 

tv^tiT^^>a>^^ h^^w r ;i/oaa#tt0 1 2 
(a) ic, 1 0 x*m ^znz&mm. U > 

at. &m&mm 1 ©lamias 12 (b) tc, intffl 

^£n*&JggE«UI 2 , 3(D!B^(j:0 1 2 (c) 

[0005] isi 1 1 tc 7^ $ n ? — FiWL tc^tTtc, 
^1 oi:^$n/:Pf t^;^MOs h?>i?7s*P 1 

S^P2^^^-r^N^x;i/Wi:, Nft^iUMO 
S >>?X^N l-N4^ff^^T^Pr7X;U^^^C7) 

a<0±sm*, h^>>?x^p 1 ©y- hict^^ 
P2oy- hjc«^$nfc*sea->u =1 >&mmp l 1 

[ 0 0 0 6 ] ££{C, »A-AOTKH N^>^X^ 
N 1 RUN 3 ^iW^MilDR lit, h7>yX 
^N2S^N4^ie)ct^KtiDR12t^ 7 - F 

[0007] S10^^BJ^^^J:e»{C, C(Dl/-f7^ 
htli, ^tlfellGND t 7- HiWL t^^JHSB^^ 3 

U =1 >K^^ PL11, P L 1 2 t#^@B^^ 1 Ti^ 
$nx^5. U 3 >IH^^P Lll, P 

L 1 2Tl^$n^7" HiWLIi^lli^tUtJKOl 

i os^^i i i tc^$n/tu-r r r> ^ea*>'j3 

>ffiiiPL 1 1, PL 1 2&^JSiS»il&^2-C 
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[ 0 0 0 8 ] Z<D<£ofc'&$t(Dl"i 7V ^at^ 

( a 1 ) &JS£ISlB<Z>Jf &*< lB^^b2SifC» 
(a 2) ^iSffi^g^S/hiSffichS/hP^IRSoiKtfSiP 

(a 3) tttkax»^t»ii^'u ^>m&m£&j%&&m 
i top^ng&T&^n h*— ;i/<L, &gsBE«jii io 

t&JHSBHiUI 2 tCDPJS© 88 31 1 XJU-*-;U 

(a4) Pft^iHIMOSh7>yX3'(!:N5 : t^^ 
x;i^^£QB8©^#a*#aEb, d©J;^^itf CDS 

/cCs^xju^^o^Bifcfi. l o c o s m\z& zm^f-ft 20 

ft^T^.b < < (*9 4(&) tSM^S. 
[0 0 0 9 ] «±<BJ; pfc&f^iBfcTi&S*****: 

p *x;ufH«£N £x;u«* #^T«»l 
[00 10] b*>b, jfi^cD^nt^^I^I^tcJ: 

[ooiiiftT, i^^i^fiM (cmp) (Dmm 

(bl) ^MSB^®^3^> 4 If £TfiJta$-tfTt>, # 
(c2) #-^l/X3>^^hW«A$tl, =i>* 

[0 0 12] m^ftMttftomz. locos 

mfr* bu>^ftmm cstd tc it *** b >t c <t k <t 
o . 

(ci) p ->x;u^^<h N ^xju®«<fc<&7>«*Ba*. R 
[0013] c<a <fc otjL-7a±x&ffi<Dmt£tf$>z> 50 
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mi o&ztmi nz^zntz&otei'-iyo hi*, mm 
u =3 >m&m p l i i &r;p mu, ttifm^ 

N 1 tNf t^J^MOS h^>^X^N3i:^tiStC 

[0014] 010 1 llC^ttfcKT^bS: 

&#bfc&C0£, mi 3Rtf®l 4{:^t„ S*W3feh 
7>y7^Nl-N4, P 1-P 2(DEi, Rtfl&H^ 

^j^t^fi. ©io & a i lofeotini^T^^o tail 

ttMbtUfc^iy'J 3>|PL 1 1 RtfP L 1 2 

4 CicftltK7^ hte«fcn«*.B 1 O&tfia 1 2 (C 

[0015] brt> b, 013 0 1 401/<7^7M: 
*5^T*>, F7>yX^Nl<!:N3, h7>y'X^N2 

[0016] 

[0017] **9Jtt±iB**fc«*Tfr£nfc%><B 
[0018] 

fi, ilON^t^Jl'iMOS h7>yX^<h^l(DP 

m 2 ©Nft^i^MO S h >i?7s& LW, 2 <D 
Pf t^^fMOS K7>y7^t^t^, HiJfS^lO 

-f>/\*— ^<h, Huta^ i o< >/\* — ^ cDthTjiw^tc y — 

•7- H«l:y- htf&jffiSn/tSg 3(ON?t^JHMO 
Sh7>yxn, buIB^ 2 co-f >/\*-^coai^^^{C 

M^MOS K7>vX^«i:$:{ix. t ntJgSSfl 1 . ffl 2 > ^ 
3&^40Nf t^^iMOS h ^ > is 7s 9 tiwimm 



7 

1 RZfim 2 (OP^t^^fMOS h 7 > v>X *co^ft-£ 
ft©y — X • FU-f XOlBgyjfr^ ittJfBfg 1, 12, 
^3R^4«N?t^J^MOS b^>>>X^7^f£ 
£ftfcP^x;i,M^£mffBSf§ 1 &tffH2 <DP7-**)\,M 
MOS h7>yX^^M$nfcN^x;Hi<hOi# 

[0 0 19] huI2P ^x^M^fi, »i, K2 

<D<yx.)\,mt&frt>f&t) s mmmi. m 2 (DP 
mos h =7 >is*?&ffim2nfcN*y j^jimi&oimm 

Mnzm i co p v^)vmmzmtzw, i . m3<oN:P^*;u 

iMOSh7>yX^M^n, itrfBBff§2 COP ^x;k 

[ 0 0 2 0 ] itufBfg 3 CON^^ ^JUMO S h 7 

mmt.. 1 coN-P-r ^iH^MO S h ^ >^X^co 

h tsaiB^ 1 co p =r\ ^jh^mo s h^>>?x^co 
Y- httcffl^e»n«^2 co^n.^ u 3 > eh eta* 

^FfrfcffiilSft, buIB^4 ONf t^Jl/fMO S h =? > 

Jit, hjjIB^2con^^^;u^mos h^>>?x^coy 

— h <h iifjfBfl 2©P^t^^iMOS K ^ >>?X ^ COY 

ffKBEBSft, Htjie^ 1 y n >sb^i^ t suae 

3 ©DISSS' ij 3 >ffi|§Ui £ tt^«t LTI^$ ft. HiF 

m^^JiC^^^ftT^Tt) cfc^o 
[ 0 0 2 1 ] HtUSjBl. 12, I 3S^4©N 

^t^JUMOS h ^ >> ? x^co^-ft^ ? ftcoy — x • H 

[ 0 0 2 2 ] Hl3rl2B2co#J^^^Un>BB^ 
€ t inffBgl 3 ©#*gS>' U =1 >ffil»e't; ttH&SB?- 
y7-f^^i9oT — e£l_t fc^.^ p (c§BM£ft. HufBIg 1 
o^a->'J 3 >SBHMtmFfB^4 co^J^S^U 3 >S2 

[ 0 0 2 3 ] huIB^ 1 ON^t^i^MO S N 7 >>?X 
^ tmlfBm 3 coNt^ ^JH^MO S h^>>?X^<h«, 

huib^ 1 co p v j^)\sm&ft<Dm — (D&mm\zj&!$.2n. 

mfffim2cON^^^;i/^MOS h ^ >i/X^ tmifBfg 4 
coNt^ ^JWOS h7>v7^ £11, H»IsBfg2coP 

^ x ; v m i& ^ co m - co tfc m t c j£ ^ $ ft r n t t> ^ „ 

[ 0 0 2 4 ] milBm 1 , I3iON^t^;Hf^MO 

Sh7 >:xX mifBffS KDP^t^JUl^MOS 

>vX^£, RtjfBHS2, 4 CON^-v ^jH^MO S h *j 
>^X^R^mIIB^ 1 OP^tWMOS h^>>*X 
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*<hli. Uir;uco^^{cMUT^^^coK^{c^^ 

[ 0 0 2 5 ] fflBBSSl, »20fy^(!:, iftfBSH 1 , 
^20Pft^il/§MOS h ^ >v ? X^COV-X{C^^ 
$ftfc*K«t^ai2 g^JRBBi»©-t?«j^$ft^ MIB7 
-FitlfE^l, 82(DN5 1 tWMOSh7>y 
X^OV--XfC»SK$ftifcl*%j»<!:^»3Ji^«gB*ftlB 

[ 0 0 2 6 ] mllB^ 3 (DN^t^J^MOS h 7 >i^X 

10 ^coy- h \zm^ ztizrn 1 u a >sb^^ 

t, mJBBm 1 CON5" t^MMO S h 7 >iS-X9<DV — 
b t^IB^ KDPft^^fMOS h^>> ? X^COy — 
ht{wfflU^>ft^>^2 O^ttA^U =1 >gBH@t^¥fr 
fcgB^^ft, mJ!3^4 (ONft^J^MOS h^>i>*X 

mffB^2cON^^^;U^MOS K^>^X^coy — 
h tmffB^ 2(OPf t^J^MOS >i/X^coy — 

httc^^e»ft^^4 co^j^a^u 3 >gBH/i t^^pff 

(ciB^$ft, mjfB7- F&L&m 1 > ^2co^^gE^^tC 

20 ^^itr^^n, HuiBm 1 co^j^aii/ u zi >&mm t 
mmm 3 co^#sji-> u n >@b^@ tti^^bx^^^ft 

m 2 (D&mmmmiz^n^nmmmtzmmztiz & \z 

[ 0 0 2 7 ] BufBffl 1 , ^ 2 CO t*^ hi&fcfcfc-e-ft-^ftafe 

^ii^^fjctt. fe;wrt<ofl(ras* 1 > is 2 co-7- 

A^^^3l^$ft. K^mil^Cli, ttjfB^ 1 , ^2co 

30 2 cotf v h&zftLxmmm 1 , g2ot>x7>^ 

^^ft^ftOir^U^ e>a*tti$ftfe-r — ^€rttJ*"T 

[ 0 0 2 8 ] ±|B^^*r{i^Tft%^ 1 * 2 co< >A* 
-?£M1* «2©t , yh«tOKOh7>y^^l:N 

[ 0 0 2 9 ] 

imwvmmoMm] zitiz. *$tw<o-mm<Dtemz 

o^T0ffiS:#ILTSiit2). »J CO^ 1 co^j^ co 
40 ^SIJCcfc^^^frgEtft^S^fil^-rS SRAMt;i/©l/ 

-rr^h^. Hi&(;a2i:it. em i ic, ^^^sis 

^®{C^^$ftfc$£^^ch. ^CO±®tC^J^^ft/t#^ 

Sy'j3>n, &m&mm 1 ^^trT±fe^^L, 132^ 

tk-To 1^3 (a) co^-^IB^^, miRZfm2lZ&^T 

m^t>tiT^z>iz)im.R&. ziy$zy^TSV47\. 
2£^b. 03 (b) (Dmmzmmm. ^^^ H f> r ;=i> 
m . &m,&mm 1 • §3 (c) <D8a^te&jsffi*ijg 2 , 
3 ^fnfnii-. 

50 [ 0 0 3 0 ] mi<D<£?iZ. ^^ICP^t^^iMOS 
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h7>vX^P 1 & P 2#JgJ5££nfcNtfx;U««a* 

N 1 RtfN 3^^J^^nfcP^x;P^^i:N^^^;b^ 
MOS h7>yX^N2MN4WfiSc$nfcP')x;P 

[ 0 0 3 1 ] 7- K«WLfci£*£$n*'7- Fi» 

^iu;^f B y u =i >mmmtz£. K>mf&2tix& 

V* 7 &frLT*:tl?tlW\lzmffi2tlT^Z>. m 2 \Zm 
tStlfzJzv \Z. t'7hiBLR^/BLlJiISeiI2 

y bmBLRZf/BLizm&VZJjfalZ&m&mm 3T 
fl^^^n. ^i^GND«7- 0> P9 « ¥ fr 

2*©^JRE8IB3Ti^3nTl^. P^x;P 

[ 0 0 3 2 ] 11 0 |gj 11, Xllil 3&i^01 4 
fc^$nfcffi*<OU-f 7^ hTtt, N^IJI/i^t P^7 
x;HM^<h (Dm^UB LI 1, BL12*», f^hiB 

9 P 1 t Nft^iUMO Sh7>yX^NU, b ^ 
>X7 7 ¥— b !>7>yX^C0N^t ^Jl^^MO Sh7 

£0)518*. f>7>yX5'N i&i;N3^r^$n 
P *x;U««|*i<BN3!lfcmJlN D 1 h7>yX^ 
N2R^N4«fiJt$nitNMil;tlND2t*, U? 0 
ft tf£ C £*S< tf *y h^B L&ZS/B L (C ¥ ?T tC It i& 4* 

[ 0 0 3 3 ] ^«3tC, h^>^Xr* 

PUh7>y7^Nl rt> — TjtfW >/\*-d?;s:tf 
h7>X77 y— hh7>yX^N3t, h7>yX^ 
P2d:h7>yX5'N2 ^ <b £ ftli 77 CD -f — ^fttf 
h7>X77y-hh7>yX^N4t^, SRAMt 

)V(D^^izMLx^W{zmm^nx^^^jzh^m^ 

&mmffi-r2>&m\z&^T* h^>vx*pi, P2, 
n i r{/n 2 ©y- k u-r >^p^ai5^^T^@e^^ 
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[ 0 0 3 4 ] £fc, h7>y7^NlS^Pl(0^^^ 
~>'J n>gB^|^PL 1 £ h7>yX^N4©^IyiJ 

3>ieiiPL 2 t&y- b mw nz^ft \z ±\z 

S^U. |^«l:b7>^X^N3RtfP2©*«ayU 
n >&&m PL2th7>yX^N2 (7)^^^ B -> U 3 > 
ffi^iPL 4 «h£»7- HHWL «C5f£ff (C— giSI-tKBg® 
BP*>, it<D^y'Ja>Sili 
PL1-PL4 i^j^SH^^ 2 Sir; 3 <hte¥fTT£tK 
ttlND 1 &^ND 2 «CtlCl^t6J: "9 lege® $ 

[ 0 0 3 5 ] tZL?>X. C (O U-f 7 O b Xtem 1 ICtk£ 
nfcJ:e>(c, -^(DP^XJl/^iN^IJ^^t©^ 

Bftl^fflv^iifC, ^3!<&Rfc**x;i,fg«|iaa> 
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